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DRAFT - AUGUST 20, 2008 - DRAFT 
BOARD OF FORESTRY AND FIRE PROTECTION 
REPORT TO ARB ON MEETING AB 32 TARGETS 

 
 

1.   Introduction:  
 

The Global Warming Solutions Act (AB32) directs greenhouse gas (GHG) emissions be 
reduced by 2020 to the State’s 1990 levels. As part of this directive, a Scoping Plan was 
devised that will serve as the State’s roadmap for achieving these emissions reductions, 
with broad goals and defined measures for 10 industry sectors.  The forest sector 
Scoping Plan strategy is a “No Net Loss” target, that is, to achieve reductions equivalent 
to the current statewide forest carbon budget.  This target is based on the current 2004 
GHG inventory, which shows a roughly 5 million metric tons (MMT) CO2e net uptake in 
the forest sector.  The target requires the forest sector, through the Board of Forestry 
and Fire Protection, to develop a plan (measures) to maintain current sequestration 
levels in a forest environment that is at risk of  losses from land-use change, 
catastrophic disturbance (such as wildfire, insects and disease), and reduced 
management levels.(See Appendix 1)  The 5 MMT target is a minimum goal for the 
forest sector, but the sector has the potential to achieve a greater amount of carbon 
sequestration and offsets. 

 
While the California Air Resources Board (ARB) is ultimately responsible for achieving 
the reductions, the California Board of Forestry and Fire Protection (the Board) has the 
authority – and expertise – to develop, revise and implement regulations and programs 
to assure that the forest sector target is met.  The Board believes that the 5 MMT target 
can be met, and surpassed, through a combination of regulatory, statutory and incentive-
based approaches.  These approaches include: 

 
• Improve forest inventory and monitoring to ensure changes will be detected. 
• Consider additional Statutory and Regulatory needs. 
• Working with Federal agencies to maintain and increase sequestration levels by: 1) 

prevent losses of inventory and growth rates 2) reforestation and 3) fuels 
management treatment on federal lands to reduce the risk of wildfire. 

• Reduce barriers and provide additional incentives to encourage voluntary action by private 
landowners to increase inventory and growth rates while decreasing risk of losses. 

• Developing sound policies for CALFIRE that reduce risk from catastrophic fire.  
• Work with other agencies and legislative authorities to ensure development of policies, 

infrastructure and funding to support fuels reduction and biomass utilization. 
 

The Board is mandated to maintain a vigorous, resilient and healthy forest land base in 
California, which supports the ecological needs of the forest ecosystem and its human 
dependencies.  The Board recognizes the importance of the sequestration potential for 
forests and their benefits in achieving GHG emission reduction targets. At the same time 
the Board acknowledges that these needs must be considered in conjunction with the 
many other ecological and human benefits that forests provide and for which the Board 
has responsibility in this State.   

  
The intent of this strategic plan is to establish an approach that establishes a framework 
for action to maintain the 5MMT target within the context of the Board’s California forest 
policy. Further analysis is saved for a more detailed implementation plan, which is 
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expected to emerge as a result of one or more task groups planned to address the work 
plan outlined in this guidance document (see section 6). 

 
To meet the goal of "No Net Loss" and to meet or exceed the 5 MMT CO2eq target the 
Board of Forestry plans to implement a program for managing forest carbon based on, 
1) Improvement of existing inventory of carbon stocks together with a credible monitoring 
program, 2) the use of voluntary programs and incentives to maximize landowner 
participation in programs that enhance carbon sequestration, 3)  a review of the effects 
on carbon sequestration of existing regulations and consideration of new amended 
regulations as a potential means of meeting the target, if needed, and 4) Encourage 
research and suggest legislation related to climate change impacts for the Forest Sector. 

 
2.   Forest Sector 

 
California is comprised of a diverse landscape of over 100 million acres.  Thirty-three 
million acres are characterized as forest.  Across the 33 million acres of California’s 
forests, there is a broad range of forest types and species.  Forestland ownership and 
management is also diverse.  The area of forests in California is split roughly evenly 
between private and public ownership, 45% is private, 52% is federal, and 3% is State or 
Local government. Management of the forest carbon pool is strongly influenced by land 
ownership goals. 

 
The Forest Sector is unique in that it is the only sector that removes CO2 from the 
atmosphere and sequesters it over the long-term.  Carbon sequestration is the process 
by which atmospheric carbon dioxide is absorbed by trees through photosynthesis and 
stored as carbon in trunks, branches, foliage, roots and soils. Forests are both a sink 
(storage place) and a source of CO2.  Carbon storage in forests and wood products 
provide a carbon sink, while decay and wildfire ultimately release the absorbed carbon 
under the natural cycle of forest growth, senescence and regeneration.  The Forest 
Sector represents complex biological systems that are inherently highly variable and 
difficult to quantify and predict.   Furthermore, forests are anticipated to respond to 
climate change in complex and uncertain ways.  It will be challenging to manage forests 
to enhance sequestration capacity across a landscape that is, itself, changing in 
response to climate. 

 
Carbon dioxide emissions for the forest sector in 2004 were estimated at approximately 
4.9 MMT from disturbances such as fires and harvesting, and 4.5 MMT from the 
decomposition of forest products in landfills and composting facilities.  Atmospheric CO2 
removal by forests was estimated at -14.1 MMT (the minus sign denotes removal of CO2 
from the atmosphere).  Taken together, atmospheric CO2 removals and emissions 
represent a sector-wide net flux of approximately -4.7 MMT CO2 for the combination of 
public and private lands.  This -4.7MMT CO2 is rounded to 5MMT CO2 throughout the 
report.   The uncertainty in this estimate is roughly ± 38%.  This range of uncertainty is 
large and one of the major reasons that continued work on the Forest Sector portion of 
the GHG inventory is a high priority.   

 
Sustainable forestry goals to protect forests are consistent with long-term climate goals.  
Sustainable forestry practices also produce other benefits and ecosystem services, such 
as improved air, soil and water quality.  However, some of these activities may appear to 
conflict with GHG emission reduction goals in short term.  For example, prescribed 
burning may increase short-term emissions, but reduce long term overall emissions and 
produce larger net gains in forest health.  Harvesting or brush clearing may cause short 



 

3 of 14  

term emissions but these can be offset by increased regeneration, growth and wood 
products” 

 
Forestry measures to increase carbon benefits may require funding, assistance and 
infrastructure. Carbon markets are one mechanism for providing an economic incentive 
for forest landowners to increase growth rates and maintain their lands as working 
forests. Carbon offset protocols have been established for forestry and utilized and 
verified on two projects for which carbon credits have been sold.  Revisions to the 
protocols may be made as the process is refined.  The California Climate Action Registry 
(CCAR) adopted an Urban Forestry protocol in August 2008, and a Forest Protocol 
Workgroup is updating the current CCAR protocols to include public lands and reduce 
barriers to participation. Drafts of these updates will be available in October or 
November 2008. 

 
3.  Board of Forestry and Fire Protection Authority and Policies:  

 
The Board of Forestry and Fire Protection has very broad statutes and responsibilities, 
including a role as a forest practice regulation entity, a role in setting the policy and the 
structure for fire protection in California, and also the responsibility to represent the State 
in Federal forestry issues. To meet the goal of "No Net Loss" and to meet or exceed the 
5 MMT CO2eq target the Board of Forestry plans to implement a program for managing 
forest carbon based on the following approach: 

  
1. Monitor progress towards the goal and improve estimates of forest carbon and 

emissions from wildfires;  
2. Use voluntary programs and incentives to maximize landowner participation in 

programs that enhance carbon sequestration, reduce emissions from wildfires, or 
promote utilization of forest biomass;  

3. Review the effectiveness of existing regulations and consider new regulations as a 
possible way to help meet the target goal. 

4. Encourage research and suggest legislation related to climate change impacts for 
the Forest Sector. 

 
The Board has a number of means to institute direct policy.  These include:  

 
1. The Board 2007 Policy Statement,  
2. Adoption of Regulations (Forest Practice Rules, Regulations for other Resource 

Management Programs, Fire Prevention and Administration),  
3. Specific topical Board Policy Statements (Forest Pests, Forest Research, Range 

Improvement, Fire Protection, Fire Plan, etc.),  
4. Joint Policies with Collaborating Agencies (Joint Policy on Salmonids, Joint Policy on 

Hardwoods, etc.), 
5. The California Fire Plan, and  
6. The Board Standing Committee on Policy.   

 
The current policies of the Board can be found on the web at:  
http://www.fire.ca.gov/CDFBOFDB/board/board_policies.asp  

 
Most significantly the Board 2007 Policy Statement contains seven criteria, each with a 
set of objectives, indices, and strategies against which success can be measured.  Of 
the seven goals, five address climate change directly or indirectly. 

  

http://www.fire.ca.gov/CDFBOFDB/board/board_policies.asp
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4.   Department of Forestry and Fire Protection – Current Programs:  
 

California has a history of closely regulating forest practices on private land, encouraging 
forest management, and providing aggressive fire suppression.  These initiatives are 
facilitated through a variety of strategies and incentive programs including landowner 
assistance, research and demonstration, technical assistance and regulation.  Examples 
of successful approaches are the Forest Practice Act, Timber Tax Reform Act, and 
annual wildland fire protection.  These have led to a variety of mandated and voluntary 
actions that account for significant carbon benefits today.  The highest priorities for 
programs with a nexus to climate change mitigation include those around reducing 
catastrophic fire and the appropriate links with biomass energy.  Biomass energy 
opportunities for forest fuels reduction efforts are gaining traction in the State.  Additional 
State funding was recently released to the Sierra region for better biomass utilization, 
and the California Energy Commission announced funding for biomass energy 
programs.  The California Fire Plan is in the process of being updated, which provides 
an opportunity to include climate change issues and opportunities.   

 
 

Table 1 - Land Management Practices Currently Employed That Reduce Air 
Pollution and Provide Additional Environmental Benefits. 

 
FOREST 

PROGRAMS 
DESCRIPTION 

Forest Stand 
Management 

Forest landowners manage forest stands in a variety of ways 
that differ in carbon sequestration outcomes (i.e. choice of tree 
species planted, length of harvest rotation). 

Best Management 
Practices 

Forest management actions from existing Best Management 
Practices are designed to protect water quality, and wildlife 
habitat, and provide a broad range of environmental benefits. 

Managing for Forest 
Carbon 

As the voluntary carbon market develops forest landowners 
following CCAR protocols can be compensated for 
sequestering additional carbon.  Currently, two landowners 
have gone through verification and are able to sell carbon 
credits. 

Reforestation / 
Afforestation 

Industrial forestland owners have historically reforested those 
areas damaged by wildfire that have higher growth.  

Conservation 
Easement 

Conservation easements are commonly used in California to 
protect forests from development and other forms of land 
conversion.  There are differing management objectives, but in 
most cases conservation easements protect existing and 
promote additional forest carbon. 
 

Environmental 
Protection 

These activities protect the overall health of a forest and help 
maintain the existing forest carbon pool.  These include 
provisions for watershed protection, environmental protection 
activities have interactions with local, state and federal 
agencies on projects that impact forest and rangeland, and 
assist in developing mitigations to reduce risk and increase 
forest health. 

Forest Health Actions taken by landowners to address forest health help 
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reduce the risk of loses in forest acreage and subsequent 
decrease in the overall forest carbon pool. 

Wood Utilization Identify and encourage opportunities for new wood product 
businesses in the State, including round wood, reconstituted 
wood products, chemicals, and bioenergy. 

Wildlands Fuels 
Management 

These actions include thinning, prescribed burning and other 
forms of vegetation management. Vegetation treatments 
temporarily reduce forest biomass and forest carbon, but these 
actions help reduce emissions by lowering the frequency and 
extent of high severity wildfires. 

Urban Forestry Many cities and organizations are actively involved in tree 
planting to expand the role of urban forests.  In WUI areas, 
individual land owners are also engaged in tree planting and 
various forms of vegetation management that can affect forest 
carbon sequestration and energy savings. 

Fire Plan The Board approves a plan that provides adequate fire 
protection according to the type of lands protected. (PRC § 
4130).  The plan addresses pre, during, and post fire activities 
and is to assure the same intensity of fire protection for all 
State Responsibility Lands (SRA).  

Fire Engineering Fire engineering for the wildland addresses 1) removing or 
reducing the heat source, 2) modifying or reducing the fuels 
near structures, and 3) modifying the act or omission allowing 
the heat source to come into contact with ignitable fuels.  The 
net effect is a reduction in the risk of large wildfires. 

OSFM – Building 
Standards 

Fire resistant building standards have been developed to help 
reduce losses from wildfire, as well as prevention of the spread 
of fire from rural communities into the forests and wild lands.  

 
 

5.   Forest Sector Climate Strategies:    
 

Five strategies were identified through the Climate Action Team and ARB stakeholder 
process.  Within these broad categories, specific actions were described that would 
provide opportunities to exceed the 5 MMT target, providing a safety net in the event of 
catastrophic carbon reversal.  Alternatively, these actions can be seen as a chance to 
enhance the economic opportunities and ecological co-benefits of the forest sector by 
stretching beyond the 5 MMT minimum and demonstrating the full capability of the forest 
sector.  These five strategies are as follows: 

 
1.  Reforestation and Afforestation – The forest sector has strong emission reduction 
potential in both the short and long-term.  Re- and Afforestation are great examples 
where investment in the short-term will provide enormous benefits in the 2050 timeframe 
from a combination of the CFIP program, state and federal re- and afforestation, 
mitigation and offsets.  This strategy may provide more than 23 MMTCO2E per year by 
2050.  The GHG benefits of this strategy in the short-term, however, are small. Removal 
and utilization of dead trees, where appropriate, has an immediate affect in reducing 
carbon emissions from decay and fuel for future fires. It is also essential for the long 
term success of reforestation after stand replacing disturbances. 

 
2.  Fuels management – The most significant potential short-term reductions come from 
using residual forest wood waste from thinning, harvesting and urban forestry practices 
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to displace fossil fuel in energy generation. Annual savings by 2020 are calculated to be 
4.2 MMTCO2E. Reducing fuel loads where appropriate on state and federal lands and 
using that biomass for energy generation significantly reduces GHG emissions by 
reducing the risk of wildfire and displacing emissions from fossil fuels.  This helps meet 
the growing demand for renewable energy sources and the state’s bio-power objectives, 
including the Renewable Portfolio Standard.  The removal of fire-hazardous fuels from 
forests has the dual benefit of reducing the frequency and magnitude of wildfire – when 
applied appropriately -- and the associated emissions.  While the benefits of displaced 
fossil fuel use come from activities in the forest sector, the emission reductions are 
counted in the energy sector. 

 
3.  Urban forestry – Trees planted in urban areas through state and voluntary programs 
not only sequester CO2, but also provide energy savings through the cooling effects of 
shade, as well as providing multiple co-benefits. 

 
4.  Conservation – Proposition 40, 50, and 84 funds have or will purchase conservation 
easements in forest lands to protect them from development.  More proposition funds in 
the future would maintain these actions.  Approaches that maintain working forests are 
the preferred utilization method for acquiring conservation easements.  They total 1.4 
MMT annually in 2020. 

 
5.  Forest management– Increased intensity of forest management that improves forest 
health, stocking levels and forest growth rates all have the potential to increase carbon 
sequestration and reduce emissions in the short and long term.  Existing rules that 
require Maximum Sustained Production will insure the short and long term carbon 
sequestration benefits of increased forest inventory and wood product production. These 
activities may be incentivized by the carbon offset market.  
 

 
6.   Board of Forestry and Fire Protection Work Plan: 

 
A. Goals The plan has two goals:  1) to maintain a net carbon sink of 5mmt Co2 in the 
forest sector, and 2) to reduce the uncertainty surrounding maintenance of the sink. The 
Board has attached Appendix 1 to provide an overview of the types of uncertainties that 
need to be addressed along with possible solutions to that uncertainty.  

 
B. Principles: The following principles for managing forest carbon are intended to 
guide policy choices and to formulate effective strategies.  These principles are designed 
to preserve and enhance carbon stocks in both standing forests and wood products. The 
cycling of carbon between forests and the atmosphere consists of carbon stored and 
transferred among various pools. Principles that guide management need to recognize 
that optimal carbon storage may be achieved by enhancing forest stocks, by increasing 
longevity and reuse of wood products, and by reducing losses from disturbance from 
insects, pathogens, and wildfires.   

 
Protection and Conservation –  

 
The over-arching consideration for the forest sector is to protect and conserve forest 
land by keeping forests as working forests and reserves.  The three major agents of 
change in a California’s forest are wildfire, insects and disease, and human 
development/use.  For wildfire, protection takes the form of active fire suppression and 
related programs by Cal FIRE, federal and local agencies to protect life, property, and 
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natural resources.  In the case of forest insects and disease, which often is greater than 
losses to wildfire, protection occurs in the removal of damaged timber, quarantines, and 
application of pest control measures.  With regard to the impacts of development/use, 
protection takes many forms such as zoning to keep land in forest production, tax 
policies that favor timber growing, and limits on forest land conversion to non-forest 
uses.  Conversions are especially important because they reduce or minimize the 
carbon storage potential of a parcel(s) of land, fracture biological habitats, interrupt 
natural hydrologic regimes, and are associated with increases in air pollution through 
higher population densities.   

 
Resilience –  

 
Climate change in the forest sector has the potential to alter disturbance regimes by 
affecting the timing, frequency, and magnitude of wildfires, pest infestations, and other 
agents of disturbance (Dale et al, 2001). The resiliency of a forest refers to its ability to 
recover from disturbance and is a measure of the overall health of a forest.  Improving 
forest and range resiliency means that systems are better able to maintain storage of 
carbon and resist extreme climatic events.  Obtaining better resiliency requires forest 
management that, among other things, promotes a diverse mix of tree species, a broad 
range of age classes, and maintains optimum densities for forest health and growth.  
Promoting resilience increases the ability of a system to withstand negative impacts 
without losing its basic functions.  

 
Restoration –  

 
Restoration means returning lands to a condition that maintains healthy productive 
forests. This includes reforestation of lands burned by wildfire, addressing invasive 
species and other vegetation management actions that restore degraded forest lands.  
For example, the United States Forest Service estimates a minimum backlog of 80,000 
acres of areas burned that have not been treated with reforestation.  This number has 
increased substantially with the recent fires in Northern California and may well be 
several times larger than this.  Re-planting these lands will increase carbon 
sequestration in forests. In addition, as trees grow and mature they provide habitat for 
wildlife and other co-benefits. 

 
Utilization –  
 
Use of forests and forest products can be made more carbon sensitive. Harvesting 
results in an initial decrease in the amount of standing carbon in a forest stand. 
However, the fate of the carbon depends on the type of forest products that are 
produced. Promoting the use of long lived wood products can support carbon 
sequestration goals, provided that it is produced sustainably. In addition, as building 
materials and an energy source, wood can substitute for more energy-intensive 
materials and fossil fuels.   

 
Mitigation – 
 
Mitigation involves taking actions that will reduce or offset the negative effects of climate 
change.  In the forest sector this involves management actions that increase carbon 
sequestration and actions that can lead to mitigating emissions. Mitigations can include 
a range of management actions that offset climate change impacts (i.e. reforestation, 
wood utilization, increased carbon sequestration).  
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Adaptation –   

 
In nature, adaptation is part of a natural biological response of species or ecosystem to a 
changing environment. Humans can also take preventative actions to cope with climate 
change impacts. In the forest sector, adaptation is defined as actions that are 
undertaken to increase the capacity of forests, ecosystems and society to function 
productively and cope with impacts from climate change (modified from Millar, 2007). 
The goal of adaptation planning in forestry is to reduce the vulnerability of forests, or 
increase the resilience to climate changes and to improve the capacity of the forest 
sector to cope with impacts from climate change. 

 
C.  Actions:    The Board’s Research and Science Committee will form a special 
subcommittee on Climate Change, and assign responsibility to task groups to develop a 
plan for each subject area.  These task groups will include experts from federal and state 
agencies, academia, and those with expertise from the stakeholder community.  The 
Task Group(s) will report progress to the Board, share results and solicit input from the 
public through workshops, and develop an approach and action plan by the specified 
date.  The role of these task groups is to flesh out the more specific plan that will be 
used by the Board and collaborators to meet the Scoping Plan target. 

 
Managing Institutions – 
 
o Estimate carbon benefits from specific regulatory actions and identify regulatory 

modifications needed to be compatible with achieving carbon target (Jan. 2010 – 2011). 
 
o Identification of incentives and funding sources ( Jan. 2010) 
 
o Work with California Public Utilities, California Energy Commission, and other interested 

parties to develop additional carbon markets, or project funding sources (Jan. 2011).  
 
o Forest Market Advisory (What is needed for the Forest Sector to be successful in current 

and future carbon markets) (Summer 2010) 
 
o BOF will work with CEC, ARB, USFS, DOE And others to increase fuel reduction and 

biomass utilization  (ongoing through 2020) 
 
o Coordinate with Sierra Nevada Conservancy, other conservancies, and local planning 

agencies to address climate change and forest management. 
 
o Provide guidance to community based organizations to include climate change issues in fire 

planning (Fire Safe Councils) and watershed management (IRWMP Irrigation and Water 
Management Plan?) (Jan. 2010). 

 
Managing Ecosystems – 
 
o Update of California Fire Plan to include risk-based approaches to fire management under 

climate change for mitigation (reduced GHG emissions) and adaptation (enhanced 
resiliency/reduced vulnerability) outcomes (December 2010). 

 
o Review existing forest health programs, including those related to forest insects and 

disease, and develop approaches to strengthen such programs. 
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o Review existing programs that relate to invasive species on forest and rangeland and 

develop approaches for improvement. 
 
o Public & local Government Involvement - linking  Board regulatory authority with CEQA 

regulatory authority under new climate change review requirements, especially in hardwood 
zones (Forest Land v. Timberland) (January 2011). 

 
o Review Board Research Plan and consider basic and practical) results to guide adaptive 

management - (Initial recommendations January 2010). 
 

o Risk and vulnerability predictions, especially fire 
 
o Regional Climate Models 

 
o Species and Forest Type movement predictions 
 
o Forest insect, disease, invasive species, behavior and control 
 
o Predicted Ecosystem responses to climate models 
 
o Test/Pilot projects 
 

o Identify Department and Cooperators resource needs for program implementation to 
contribute to GHG reductions and support actions needed to maintain target (above short-
term or scoping target?).  Assist where possible to fill those needs (April 2009). 

Managing Information –  
 

o Inventory/ Monitoring Improvement (Jan. 2010) 
 
o Establish measures for assessing and tracking effectiveness of programs (Jan. 2012) 
 
o Protocol Improvement Needs (Jan. 2011) 
 
o Identification of measures to minimize risk of reversal   (Jan. 2010) 
 
o Public Outreach on importance of Climate Change and opportunities for various landowner 

classes to participate (Jan. 2010) 
 
o Board will establish reporting and indicator methodology to assure progress for ARB. 
 

 
7.   Resource needs to accelerate GHG emission reductions.   

 
A variety of funding sources could be utilized to implement forest sector measures.  
They include proposition bond funds, legislative procurement, carbon market, public 
goods charge, the California Carbon Trust funds from auctioning allowances, and federal 
funding if it becomes available.  Funding for forest management (five strategies) with 
climate benefits could be considered a priority, primarily due to the cross–sector benefits 
that occur with the reduced emissions from fires, energy sector benefits, and the 
maintenance of the state’s forest lands.  
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The cost of the actual treatments to implement the five forest strategies to capture the 
total additional sequestration potential from the forest sector is significant.  The 
Department has done some analysis on the possible carbon benefits from each of the 
strategies and the associated costs to achieve those benefits.  For example it is 
estimated that the five strategies has the potential to add roughly 8 mmtCo2 annually by 
2020 with a cost within a range of $28 – 35 million annually.  This analysis shows that by 
2050 the climate benefits from the five strategies are substantially greater. If actions are 
not commenced quickly these benefits will not be realized due to the long life cycles 
associated with forests. These numbers should be viewed with caution as they are 
based on a specific set of assumptions that only represent a snapshot in time.  The 
estimates also, assume that the forecasted efforts would be successful within both the 
private and public institutions.  To get a cost/benefit picture that will be supported in 
different policy making venues the Board and Department will have to invest additional 
time and effort to refine both cost and benefit estimates 

 
Current programs need to be expanded and new tools such as various forest markets 
need to be developed to optimize achieving climate benefits that exceed the 5mmt 
target.  Increasing the institutional capacity of the Board, the Department, and Federal 
land managers to implement their programs is essential to providing confidence that 
carbon benefits will meet and exceed the target.  One of the most significant 
requirements to move forward is to be able to track carbon across forest ecosystems, an 
ability the Department no longer has.  This needs to be re-established as part of any 
overall strategy.   Absent any increase in capacity our ability to manage forest carbon 
will be limited and the full potential of California Forests to contribute to provide a full 
suite of climate benefits will not be realized.    

 
Two newly developing markets have the potential to create funds for implementation of 
the five (5) basic strategies.  Those are the carbon market and the bio-energy markets.   
The potential size of these markets is not clear but they are both estimated by market 
experts to potentially reach well into the billion dollar level.  If these markets are 
successful, they will avoid a significant implementation expense for public funding 
sources.  However, there is a high level of uncertainty as to who will be allowed 
participate in these markets and what role the forest sector will assume.  The Board and 
Department will need to play an assertive collaborative role with state and federal 
agencies, and the private and other stakeholders to assure that these markets give full 
consideration of the range of values provided by the forest sector.  The Forest Sector 
needs to be provided a level playing field in both of these developing markets.  It is 
incumbent upon ARB and the Board to implement policies and actions that lead towards 
this objective.    

 
Should public funding be developed for this effort, it is essential that the distribution of 
funds ensure co-benefits are considered when allocating state resources.  The Board 
has established resource protection regulations that apply to reforestation, vegetation 
management, and other program activities.  These regulations will be reviewed to assure 
co-benefits are properly considered and maintained.    

 
As noted above, to maximize the potential carbon sequestration from forest 
management activities will require a cooperative working relationship with management 
of state and federally owned forest lands.   It is the responsibility of the Board to continue 
work with Federal land managers, the administration and congress to increase their 
ability to intensify management practices that add to long-term carbon stocks.  
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8.   Conclusion:   

 
This report is intended to provide the Air Resources Board with a description of how the 
Board of Forestry will pursue actions that will result in the state’s forestlands having a 
net sequestration rate of 5mmtCo2 annually by 2020.  A planned set of steps to achieve 
this objective are presented together with an outline of the capabilities of the Board to be 
successful in this effort.  One of most imperative efforts will be the improvement of the 
state’s forest inventory and monitoring system by 2016.  A parallel critical factor to 
assure maintenance of this target past 2020 is development of a forest climate 
adaptation plan along with strategies for implementation.   
 
The Board recognizes that none of these critical factors can be achieved by the Board 
alone and will establish and maintain a collaborative effort with the wide range of 
stakeholders needed to be successful in this effort.   

 
To carry out this work plan, the Board has established a Special Committee of the Board 
on Climate Change that will form task groups to address each of these priority items. 
The committee will hold meetings at least quarterly to track progress and to report to the 
Board on any adjustments needed for the work plan.  In return the Board will report to 
the ARB on progress.   

 
The approach outlined in this report, will enhance ongoing actions that the Board is now 
taking on forest and rangelands in California. The Board believes that existing actions 
and programs that promote sustainable forest management are consistent with meeting 
the target set by ARB.  The substantial uncertainties in managing forest carbon that 
have been outlined here and in the AB 32 Scoping Plan have existed for some time and 
yet the California forest is still an increasing net carbon sink.  However, it is clear from 
the current increase in wildland fire events that improved forest health, fuels 
management and providing markets for that material will require immediate attention.  
Maintaining strong fire protection and prevention, fostering programs that improve forest 
resiliency and health, and promoting cooperation with stakeholders will be the key to 
success in the forest sector. 
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APPENDIX 1 
UNCERTAINTIES TO BE ADDRESSED AND SOLUTIONS 

 
Factors that may hinder meeting the Forest Sector Target (5MMT CO2): 
 
 
A number of factors challenge the sequestration potential of California’s forests.  These include: 
 
o Risks of carbon reversal are factors that threaten the forest carbon storage capacity and come from 

both natural disturbances and from human behavior in forest management.   Risks of carbon 
reversal due to natural disturbance increase with the advancing effects of climate change.  
Examples of disturbances include: 

• Increasing fires and fire damage due to past fire suppression and increased drought 
• Increasing insect and disease infestation from overstocking and drought conditions 
• Increase downstream runoff and flooding from fire-damaged upper watersheds 
• Changes in conifer regeneration and growth and decreased cover by centuries end 
• Change in genetic diversity, loss of genetic legacy 
• Change in habitats, species distribution, and forest health 
• Increases in infestation from exotic or invasive species 

 
o Management Risks 
 

• The impacts of climate change.  Climate change itself raises the uncertainty about the impact 
and success of some established management practices.  An example is the current planting of 
trees that may prove to be more intolerant of draught and climate extremes. 

• Cost of management.  Over time, costs of clearing, reforestation, and other management 
practices has risen.  Reasons for cost increases include such things as increases in the price of 
fuel, insurance and other payments and cost of equipment.   If costs continue to rise, it may be 
more difficult to fund projects that improve and protect the sequestration of carbon in forests. 

• Lack of adequate project or investment funds.  The ability to manage largely requires available 
funds to support reforestation, fuel hazard reduction, stand manipulation, and other things.  
Larger forest companies are investing out-of-state.  Higher profits elsewhere, continued 
regulatory uncertainty, and other factors work against sustained investment in forest 
management by the private sector. 

• Land price and alternative uses. In many places in California, land is more valuable for other 
uses than it is for forestry or ranching.  Examples of this include conversion of land to vineyards 
and home-sites.  In this situation, there may be little incentive to expand forestry operations. 

• Consolidation and loss of utilization infrastructure which in some areas of the state has resulted 
in landowners having no opportunities to utilize saw logs from their property. 

 
 
• Land Fills.  Landfill storage emissions are becoming increasingly important as land filled wood 

product volume increases.  The carbon-storage capacity of landfill wood waste is being considered 
by many groups.  The associated emissions from landfill wood waste presents an issue for the 
forest sector as it appears to be one of the fastest growing emission sources in the forest sector 
(CIWMB).  The accounting of that emission falls in the forest sector due to precedent set by the 
IPCC – regardless, it will require cooperation with waste management agencies and entities to 
solve. 
• Imports.  Also under Management Risks, above.  Solutions to this problem must be equitable. 
• Wood Product Utilization. Improvements in re-use and recycling to energy or other products. 
• Policy issues coordinating multiple agencies and entities around land-fill storage and emissions. 
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• Institutional and Market Factors–   
 

o Increased imports of wood products.  California imports nearly 80 percent of its wood products. 
The carbon impacts associated with imported wood are not clearly understood.  On the one 
hand these wood products represent stored and sequestered carbon.  On the other hand these 
imported wood products represent a significant portion of the wood products related emissions 
from landfills.  In terms of carbon accounting, these imported wood products represent a 
significant source of “leakage” from a GHG accounting perspective.    

o Cycles in timber prices – Historically timber markets are quite volatile as with most commodities.  
Timber markets occasionally cycle to where log prices are exceptionally high for species such 
as fir and pine.  When this occurs there is pressure on landowners to join into the market before 
the down cycle takes hold.  This can result in significant short-term increases in levels of 
harvest.  However, in the longer term these stands will regain carbon removed due to the 
restocking and sustained yield components of the Board’s rules.  

o State policies toward forestry on private lands. The current array of state regulations and 
policies in California that affect private land in California do not provide sufficient incentives and 
economic returns for actions by landowners to increase investment in climate-related forest 
management. While tax policies are encourage long term investment in forestry, forest practice 
and other environmental regulations on the timber industry substantial raise the cost of forest 
management and production in California compared to other places. This works against 
attracting private investment in forest management and needed infrastructure to process wood 
products.  

o Social and political conflicts have direct impacts on the ability to achieve the desired future 
condition of the states forests. The Board considered this issue in their 2007 Policy Report.  In 
public opinion polls, an overwhelming majority view overall environmental problems such as air 
and water pollution, growth, traffic, and water supply as a threat to their health and well-being. 
Residents also believe that insufficient progress has been made over the past 20 years in 
solving environmental problems. Innovative strategies to address these concerns and 
communicate successful approaches to the public will continue to be required. 

o The natural resource agencies of the state are currently under tight fiscal constraints and limited 
in their ability to meet the missions, and goals.  Undertaking the new initiatives related to climate 
change is increasing this fiscal stress.  Additional resources will be needed to provide incentives 
for landowners to undertake actions to mitigate for or adapt to climate change.  Further 
resources will be needed for the agencies to dedicate effort to the research, technical 
assistance, protection, and policy development which is needed to address the climate change 
issues with an acceptable level of competence.  

o Markets for forest carbon, woody biomass energy, and biofuels will need to be created and/or 
expanded in support of a number of policy initiatives such as the Renewable Fuels Standard 
(RFS) and the Renewable Portfolio Standard (RPS). 

 
Possible Solutions: 
 
The following is a list of possible solutions that can be used to reduce the uncertainty of meeting the 
goals of “no net loss”, the 5MMT CO2eq target, and enhancing additional carbon sequestration. 
 

o Regulatory Review – Consider additional Statutory and Regulatory needs such as increased 
mitigation for conversion.  Other areas of opportunity may be modifications of exemptions from 
portions of FPRs (define) that apply to fuel hazard reduction projects.  The review should 
identify those areas where the greatest gains can be made in climate change benefits through 
incentives, cost reductions, mitigation and adaptation.  
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o Inventory & Monitoring – Develop or improve Inventory & monitoring to track progress toward 

the 2020 target, and ensure changes will be detected, including ways to determine current 
carbon contributions/ outputs of existing programs. The existing carbon inventory supporting the 
AB32 scoping plan utilized the best available information, but has significant limitations in terms 
of the accuracy of the estimate and the transparency of the methods used.  A credible inventory 
and monitoring program is a fundamental component to managing forest carbon.  The Board will 
form an interagency task group to develop the procedures to most efficiently conduct carbon 
accounting and monitoring of emissions. The fusion of approaches and use of existing programs 
will be given priority in meeting statewide accuracy objectives. The effort will attempt to address 
a system applicable to both public and private lands.  

 
o Funding Reforestation – Work with Federal influences to increase funding available for 

reforestation of federal lands and for fuels management treatment to reduce the risk of wildfire. 
With the increased number of wildfires in recent years there is an increasing backlog in the 
number of acres of forest land that need for reforestation.  A significant investment may only 
provide minimal benefits in the short term (2020), but will provide substantial benefits for 2050. 

 
o Wood Utilization – Continued efforts to increase utilization of lower value biomass to enable 

treating more acres with fuel hazard reduction and reduce risk of wildfire.  A specific action item 
will be to coordinate with the Energy Commission on the implementation of AB118 to encourage 
the development of bio-energy projects from forest biomass. 

 
o Barrier Reduction – Reduce barriers and provide additional incentives for voluntary 

action by landowners.  There is a real concern that additional financial burdens placed 
on landowners will create a disincentive for landowners to participate in carbon markets.  
To keep forest lands as working forests the Board of Forestry will consider the special 
needs of landowners. This may include considering changes to rules, simplifying the 
tracking and reporting of forest carbon… 

 
o Public Outreach – Expand education and public outreach to encourage landowner participation. 

Given the long life cycle of forest stands many of the actions will require educating public on the 
need for managing forests in ways that produce positive climate benefits.  This includes both 
actions taken to sequester additional carbon and actively managing their lands to reduce 
emissions from wildfire. 

 
o Governmental Collaboration – Work with other agencies, commissions and Legislature to 

ensure policies, infrastructure and funding to support fuels reduction and biomass utilization.  
Forests provide a range of benefits and environmental services.  Multiple agencies have 
concern and oversight of forest resources and collaboration is needed to ensure that 
management actions consider the potential climate impacts or benefits from government 
programs and policies.  In addition, strategic planning that includes both private and federal 
lands is needed to develop an effective approach for fuels reduction and biomass utilization.  

 
 


